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We investigated the effects of SiN passivation by 
catalytic chemical vapor deposition (Cat-CVD) on the elec, 
properties of AlGaN/GaN heterostructure field-effect transistors. The 
two-dimensional electron d. (Ns) greatly increased after the Cat 
-CVD SiN deposition, and the tendency of the increase was enhanced with 
decreasing AlGaN barrier thickness. As a result of the large increase in 
Ns, the sheet resistance (Rsh) significantly decreased after the 
deposition, and it had low values of 320-460 Q/.box. for extremely 
thin AlGaN barriers of 4-10 nm. The increase in Ns showed little 
dependence on SiN thickness, indicating that the stress applied to the 
AlGaN barrier by SiN cannot be the origin of the increase. Cat 
-CVD SiN also improved the in-plane uniformity of mobility for extremely 
thin-barrier structures, which in turn improved the uniformity of Rsh. 
Moreover, we found that Cat-CVD was more effective than 

plasma- enhanced chemical vapor deposition in increasing Ns. A comparison of 
theor. calcns. and exptl. results indicated that these behaviors can be 
explained by a decrease in the AlGaN surface barrier height due 
to the SiN deposition. 
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A gas sensor device including a semiconductor substrate; one or more 
catalytic gate-electrodes deposited on a surface of the 
semiconductor substrate; one or more ohmic contacts deposited on the 
surface of the semiconductor substrate and a passivation 
layer deposited on at least a portion of the surface; wherein 
the semiconductor substrate includes a material selected from the group 
consisting of silicon carbide, diamond. Group III nitrides, 
alloys of Group III nitrides, zinc oxide, and any combinations thereof. 
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AB The temperature -programmed activity of a series of oxide -supported {Ti02, 
A1203 , 

and Si02) Cu catalysts formed from two different Cu precursors 
[Cu(N03)2 and CuS04] for the selective catalytic reduction of NOx 
using solns . of urea as a reductant have been determined These activities are 
compared to those found using NH3 as a reducing agent over the same 
catalysts in the presence of H20, and it is found that 
catalysts that are active for the selective reduction of NOx with NH3 
are inactive for its reduction using solns. of urea. Poisoning of the 
surface by adsorbed H20 is not responsible for all of this 
decrease in activity, and it is postulated that the urea is not 
hydrolyzing to form NH3 over the catalysts but rather is 
oxidizing to form N2 or forming passivated layers of polymeric 
melamine complexes on the surface. The catalysts were 
characterized by temperature -programmed reduction, while 
temperature -programmed desorption 

and oxidation of NH3 and temperature -programmed decomposition of urea are used 

to 
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characterize the interaction of both reductants with the various 
catalysts. 
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The following are main results of investigation about the effect of 
chromium of substrate on corrosion behavior of aluminized steel sheets in 
neutral or weakly alkaline solution of NH4+ which contains C1-, S042-, 
CH3C00- and HCOO- which are found in exhaust gas condensate. Corrosion 
resistance of aluminized steel is enhanced if the substrate contains more 
than 5 wt% of chromium. One reason is cathodic corrosion 
protection of a coating layer at coating defects, and the other is the 
improvement in corrosion resistance of base steel itself. The improvement 
in corrosion resistance of base steel is due to the covering effect of 
Cr203 oxide film on steel in the ambient air and the effect of being 
passivated in each solution which contains (NH4)2S04, 

CH3COONH4, or HC00NH4 individually.. Substrate chromium steel has more 
stable cathodic protection than low carbon steel due to these 
films on the surface. The effect grows as chromium content 

increases and is remarkable especially in case of 11 weight% Cr steel. In the 
synthetic condensate solution including various ion passivation is 
generated on the surface of 11 weight% Cr steel even in presence of 
substantial CI- ion. Therefore an aluminized steel sheet with substrate 
containing more than 11 wt% Cr shows practically excellent corrosion 
performance . 
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AB Mixts. of H silsesquioxane resin and metal oxide precursors such as 

acyloxy and alkoxy compds . of Al, Zr, and Ti can be coated on substrates 

and subsequently ceramified at low temperature in the presence of NH3, with or 

without Pt or Rh catalysis, to form a nitrided ceramic coating 

on the surface of the substrate. The nitrided coatings produced 

are useful as interlevel dielec. films or for planarizing and protecting 

the surface of electronic devices. For further surface 

protection, overcoating the nitrided coating with an addnl . layer of a 

passivating ceramic material and a top layer of a barrier ceramic 

material is also described. 
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AB A process for the prepn. of pyridine and/or picolines 
(e.g., a mixture of a- picoline and y- picoline 

) is described which comprises contacting a mixture of a carbonyl compound 
(e.g., acetaldehyde) with ammonia in the presence of a 
surface-passivated titanium silicate catalyst 

in gas phase at 3 00-500^/1-10 bar, a gas space velocity of 300-3000 
h-1, condensing and separating the products by conventional methods and if 
desired, further purifying the product using conventional methods. 
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